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Japanese Patent Laid-open Publication No. Hel. 2-85010 
(page 75) 

SPECIFICATION 

1. TITLE OF THE INVENTION 
COOLING APPARATUS 

2. WHAT IS CLAIMED IS 

(1) A cooling apparatus comprising: 

a thermoelectric element placed in a duct; 

a blower feeding a current of air to the thermoelectric 

element ; 

a cool air duct placed at a downstream side of the 
thermoelectric element for feeding a cooled air from a 
cooling side of the thermoelectric element; and 
a warm air duct for feeding a warmed air from a heat 
radiation side of the thermoelectric element, 
wherein the thermoelectric element is arranged such that 
its cooling side and the heat radiation side are made 
upside and downside, respectively, and a condensate 
produced at the cooling side of the thermoelectric element 
is introduced into the heat radiation side thereof. 

(2) A cooling apparatus as set forth in Claim 1, wherein 



a blowing switching device such as a damper Is provided 
at an air-flow Inlet side of the thermoelectric element 
so as to distribute an amount of air to the cooling and 
heat radiation side thereof intermittently. 

(3) A cooling apparatus as set forth in Claim 1, wherein 
the cooling apparatus is placed at a rear side of a rear 
set of a vehicle in such manner that the cool air duct 
and the warm air duct are oriented toward a vehicle 
compartment and a trunk, respectively. 

(4) A cooling apparatus as set forth in Claim 3, wherein 
the warm air duct is opened to an outside of the vehicle 
in fluid-communication mode. 

(5) A cooling apparatus as set forth in Claim 1, wherein 
the cooling apparatus is placed at a rear side of a rear 
set of a vehicle , either of upstream and down stream sides 
of the cooling side of the thermoelectric element is 
connected to an air cleaner including a filter and a 
bactericidal lamp, the heat radiation side of the 
thermoelectric element is connected to a drain path for 
draining the condensate to the outside of the vehicle. 
3. DETAILED DESCRIPTION OF THE INVENTION 
(Industrial Field of the Invention) 

The present device is directed to a cooling apparatus 
which is capable of feeding a cooled air into a vehicle 
compartment etc. by operating a thermoelectric element 



effectively. 

(page 75, right upper column, line 7 

- page 76, right lower column, line 17) 

[Operation and Advantages] 

In the present invention, the condensate produced at 
the cooling side of the thermoelectric element is 
introduced, downwardly, into the heat radiation side of 
the thermoelectric element. Thus, the cooling effect at 
the cooling side of the thermoelectric element is much 
increased, thereby making it possible to provide a cooling 
apparatus which can feed effectively a current of cooled 
air . 

Such a much increased cooling effect may be due to the 
following reasons , i.e. the thermoelectric element is an 
element which has a characteristic that a heat radiation 
at one side causes the other side to cool according to 
Peltier Effect as mentioned above. The cooled heat amount 
becomes smaller as a temperature difference between the 
cooling and heat radiation sides increases. Thus, 
increasing the cooled heat amount causes the temperature 
of the heat radiation side decreases, which makes the 
temperature difference between the cooling and heat 
radiation sides to decrease, thereby increasing the 
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cooling amount at the cooling side. 

The present invention notes such a phenomena and makes 
a design to introduce a condensate produced at a cooling 
side Into a heat radiation side such that the resultant 
condensate runs flows along a fin etc. At the heat 
radiation side. And, at the heat radiation side, the 
introduced condensate absorbs the heat from the and the 
heat radiation side. Moreover, the condensate evaporates 
to absorb the heat of evaporation from the heat radiation 
side. Thus, the heat radiation effect at the heat 
radiation side is promoted. Therefore, the cooling effect 
at the upper sided cooling side is made much promoted. 

In addition, the cooling apparatus according to the 
present invention can be used as a rear cooler when placed 
at a rear side of a rear seat of a vehicle, which makes 
it possible to cool effectively an vehicle compartment, 
especially its rear side. 
[ Embodiment ] 
FIRST EMBODIMENT 

A cooling apparatus according to the present invention 
is explained with reference to FIGs.l to 3 inclusive. 

The cooling apparatus, which is applied to an on- 
vehicle air conditioner, includes, as shown in FIG. 3, a 
thermoelectric element C is placed in a cooling side duct 
4 and at a downstream side of the thermoelectric element 
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C, a cooling air duct 41 and a warm air duct 42 are provided 
at a cooling side 2 of upside and at a heat radiation side 
3 of downside, respectively. At an upper stream side of 
the thermoelectric element C, an air flow distribution 
damper 45 as an air flow switching device is provided at 
a bracket 44 of the duct 4 in pivotal fashion. 

As shown in FIG. 2, the cooling side duct 4 and the 
heat radiation side duct 83 which leads to a heater H of 
a heating apparatus are openly connected to a duct 80 at 
a downstream side of a fan 82. At an upper stream side 
of the fan 82 there is provided an air switching damper 
81 between in -board and out -board, at an opening of a 
heating side space filter 83 there is provided a flow 
passage switching damper 46, at a front portion of the 
heater H there is provided a switching damper 85. The 
cooling and heating apparatuses share the fan 82. 

The thermoelectric element C, as shown in FIG.l, is 
arranged such that its cooling side 2 and heat radiation 
side 3 are made upside and downside, respectively. The 
thermoelectric element C includes a main body 1 which has 
Peltier effect, cooling fins 22, and heat radiation fins 
32. The cooling fins 22 are adhered by bonding agent 15 
to the main body 1 by way of a heat mass 21 having a 
considerable thickness. The heat radiation fins 32 are 
adhered by bonding agent 15 to the main body 1 by way of 
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a heat mass 31 which may be of a considerable thickness, 
if necessary* 

At this stage, it is to be noted that at a portion 
which ranges from the cooling side 2 to the heat radiation 
side 3 a plurality of holes 24 for introducing condensate 
such that each hole 24 passes through the heat mass 21, 
the main body 1, and the heat mass 31. Each of the cooling 
fins 22 is formed therein with a vertical groove 221 for 
easy downward movement of the condensate. At a portion 
between each fin 22 and the heat mass 21, there is formed 
a horizontal hole 23 for easy movement of the condensate. 
In the condensate introduction hole 24, a wall surface 
of the main body 1 is provided with a water proof material 
such as silicon grease. 

The cooling apparatus according to the present 
embodiment which has the aforementioned structure 
provides the following operation and advantages. 

That is, first of all, for cooling the in-board of 
the vehicle, the damper 46 closes the duct at the heating 
apparatus side and the fan 82 feeds a current of air to 
the thermoelectric element C. And, the cooled air flow 
produced at the cooling fins 22 of the upper cooling side 
2 of the thermoelectric element C is introduced into the 
compartment or in-board of the vehicle by way of the duct 
41. On the other hand, at the heat radiation side 3, the 
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a±r fed from the duct 45 ±n distributed fashion absorbs 
the heat from the heat radiation fins 32 and the resultant 
or warm air moves outside the vehicle by way of the duct 
42 . If necessary, such a warm air can be fed into a specific 
portion inside the vehicle. 

In the aforementioned cooling apparatus , at an outer 
surface of each of the cooling fins 22 at the upper 
cooling side 2, the fed or blown air is cooled, its dew 
point is drops, and a water in gas phase in the air turns 
into a water liquid phase or a condensate . This condensate 
moves downwardly along the vertical grooves 221 of the 
cooling fins 22 and others, drops on the heat mass 21, 
and is introduced into the lower heat radiation side 3 
to adhere onto the heat radiation fins 32* And, the 
resulting condensate cools the heat radiation fins 32. 
Thereafter the condensate is heated to evaporate, and the 
resultant heart of evaporation further cools the heat 
radiation fins 32. 

Thus , the heat radiation effect of the heat radiation 
side 3 is promoted, which causes the cooling effect of 
the cooling side 2 to promote, resulting in that the 
cooling apparatus according to the present embodiment can 
produce effectively a cool current of air. 

In addition, in the present cooling apparatus, the 
temperature of the cooled air by adjusting the position 
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(opening degree) of the air flow amount distribution 
damper 45. That is to say, when the air flow amount to 
be fed to the heat radiation side 3 is increased by 
directing the damper 45 in the upper direction to reduce 
the air flow amount , though the air flow amount fed to 
the cooling duct 41 is made smaller, the temperature of 
the air flow becomes much lower. The reason is that 
increasing the air flow amount fed to the heat radiation 
side 3 improves the heat radiation effect of the heat 
radiation side 3, which results in the cooling effect of 
the cooling side 2 is further improved. 

In addition, when the air flow amount is increased 
by directing the damper 45 in the downward direction, the 
air fed to the cooling duct 41 becomes larger in amount 
but becomes slightly higher in temperature. 

Adjusting the opening degree of the foregoing air 
flow amount distribution damper 45 as the air flow 
switching device makes it possible to perform a 
temperature control of the cooled air and in addition the 
intermittent cooled air supply, thereby making it 
possible to feed a comfortable cooled air to driver and/or 
passenger. 

In addition, when the heating apparatus is desired 
to use, an air is fed to the heater H after deenergizing 
the thermoelectric element C and interrupting the path 
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to the cooling duct 4 by manipulating the air flow passage 
switching damper 46. 

As detailed above, in accordance with the present 
cooling apparatus, utilizing effectively the 
characteristic of the thermoelectric element C makes it 
possible to produce a current of cooled air effectively. 
In addition, enlarging the heat mass 21 improves the 
heat -retaining effect. 

Moreover, the air flow amount damper 45 is used as 
air flow switching device, which makes it possible to fed 
intermittently a comfortable cooled air to the driver. 
In addition, in the present embodiment, the fan 82 is 
shared by the cooling apparatus and the heating apparatus 
FIG. 10) , which makes it possible to provide the apparatus 
at a lower cost and makes it possible to reduce the size 
of the fan installation space. 

(Page 77, lower right column, line 9 - 

Page 78, lower right column, line 11) 

SIXTH EMBODIMENT 

The present embodiment is directed to a cooling 
apparatus including a thermoelectric element C which is 
used a rear cooler by placing the cooling apparatus at 
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a rear side of a rear seat 62 of a vehicle 6 as shown -in 
FIG. 10. 

In detail \ the cooling apparatus is arranged by pasing 
through a rear plate 64 at the rear side of the rear seat 
62. Thus, a cooling side 2 of the thermoelectric element 
C of the cooling apparatus locates higher than the rear 
plate 64 and a cool airflow duct 201 is oriented to open 
toward an inboard. At an inlet of the cooling side 2, there 
is provided cooling fins 411. It is to be noted that the 
cooling fins 411 may be at an outlet of the cooling side 
2. 

In addition, a heat radiation side 3 of the 
thermoelectric element C is positioned lower than the rear 
plate 64 and a warm air flow duct 301 is oriented to open 
toward a trunk room 65. The heat radiation side 3 is 
provided at its outlet with a heat radiation fan 423. The 
heat radiation side 3 is connected at its inlet with an 
air intake duct 63 which is opened toward the compartment 
of the vehicle. In the drawing, reference codes '1' and 
' 61 ' designate a main body of the thermoelectric element 
C and a rear glass. Other elements are similar to those 
in the first embodiment. 

In the cooling apparatus according to the present 
embodiment which has the aforementioned structure, when 
the thermoelectric element C, the cooling fan 411, and 
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the heat radiation fan 423 are turned on, some of Inboard 
air Is sucked into the cooling fan 411, enters the cooling 
side 2 of the thermoelectric element C, and is , as cooled 
air, blown into the compartment by way of the cool air 
flow duct 201. On the other hand, some of inboard air is 
sucked into the heat radiation fan 423, enters the heat 
radiation side 3 of the thermoelectric element C, absorbs 
a heat from the heat radiation fan and evaporate the 
condensate, and as warmed air, blown into the trunk room 
65. The resulting air is exhausted outside the vehicle. 

Thus, according to the present embodiment, 
advantages derived from the first embodiments can be 
derived and the cooling apparatus can be used as rear 
cooler, which makes it possible to cool effectively the 
vehicle compartment, especially the rear side thereof. 
In addition, warmed air can be exhausted outside the 
vehicle. 

SEVENTH EMBODIMENT 

The present invention is, as shown in FIG. 11, to 
place a cooling apparatus on the rear plate 64 instead 
of the sixth embodiment. 

In addition, an exhaust duct 66 is provided at the 
outlet of the heat radiation side 3 of the thermoelectric 
element C and is connected to a vent hole 671 which is 
provided at a rear pillar 67 of the vehicle, A heat 
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radiation fan 422 is provided at the outlet of the heat 
radiation side 3. 

Others are similar to those in the sixth embodiment . 

According to the present embodiment, advantages 
derived from the sixth embodiment can be derived and the 
warmed air and the evaporated condensate can be exhausted 
directly outside the vehicle. 
EIGHTH EMBODIMENT 

A cooling apparatus according to the present 
embodiment , as shown in FIG. 12 , is designed to accommodate 
a thermoelectric element C in an air cleaner7 and is 
mounted on a rear plate 64 similar to theseventh 
embodiment • 

In detail, the air cleaner 1 is provided wit at its 
air inlet with an ionizing device 721 to ionize micro 
particles, a collegiate collector 722, active carbon 
honeycomb filter 723 for removing the odor in the air, 
and a bactericidal lamp 724 above the filter 723. On the 
other hand, at an air outlet side, a blowing fan 75 and 
a motor 74 for driving the same are provided and the 
thermoelectric element C which is shown in the first 
embodiment is positioned between the air inlet and outlet 
sides. And, these elements are assembled into a single 
or one-piece by being surrounded by a casing 72. A heat 
radiation side 3 of the thermoelectric element C is 
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provided with a drain pipe 73 for draining the condensate . 
The drain pipe 73 opens toward an outside the vehicle. 
It is to be noted that reference numeral '77' designates 
an ion generator for supplying minus ions into the 
compartment of the vehicle. 

In the present embodiment, the foul air in the 
compartment of the vehicle is sucked into an inlet 71 by 
the blowing fan 74, and the resulting air is, first of 
all, cleaned, deodorized, and sterilized by the ionizing 
device 721 and others. Then, the resulting or clean air 
enters the cooling side of the thermoelectric element 2 
to cool and thereafter is exhausted outside the vehicle 
by the blowing fan 75. The dropped condensate on the heat 
radiation side 3 is drained outside the vehicle by way 
of the drain pipe 73. 

Thus, according to the present embodiment, 
sterilized clean air without dust can be fed , under a 
cooled condition, into the compartment of the vehicle. 
In addition, advantages similar to those in the six 
embodiment can be derived. 
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